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ABSTRACT: 
 
MiRNAs are conserved endogenous small non-coding RNA molecules play a very important role in post-
transcriptional regulation of gene by binding to mRNA.miRNAs have been identified in plants, animals, 
invertebrates and even in viruses. Recent studies have proved that as like DNA viruses even cytoplasmic RNA 
viruses encodes miRNA by noncanonical pathway.To find the miRNAs encoded by both (+) ssRNA and (-) ssRNA 
viruses, we used computational tool VMir to screen the complete genomes of selected RNA viruses. The predicted 
precursor miRNA hairpin structures obtained from VMir were further analyzed in miPred to identify real and 
pseudo miRNA. The real miRNAs analyzed in blastx program to exclude protein coding sequences and then finally 
identified mature miRNAs by using matureBayes.In our studies we analyzed 45 viral genomes, finally we observed 
that more miRNAs encoded by (-) ssRNA than the (+) ssRNA. 
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[I] INTRODUCTION: 
MicroRNAs (miRNAs) are the class of small 
RNA molecules (22-25nt), single stranded 
conserved endogenous non-coding, which 
regulate the gene expression by binding to 
mRNA [1]. 
miRNA first observed in C. elegans[26]. 
miRNAs have been identified in plants [34, 28], 
vertebrates [25,23, 22, 27, and 40], invertebrates 
[46, 43]and even in viruses. DNA viruses 
families such as herpesvirus, polymavirus and 
adenovirus have been identified to produces viral 
miRNAs [24, 2, 18, and 33]. Recent review has 
explained that, the expression and function of 12 
miRNAs encoded by Kaposi’s Sarcoma-
associated Herpesvirus [17]. miRNA encoded by 
herpesvirus uses noncanonical mechanism [3]. 
These viruses have role to regulate their cellular 
transcriptome[36, 19, 5], replication cycles 
[22,21] and also to produce small RNA product 
such as endogenous miRNA [39, 30]. Recent 
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studies have shown that RNA viruses such as 
influenza A virus can produce functional 
endogenous miRNA [44]. Noncanonical pathway 
is involved in cytoplasmic processes which 
encode functional miRNA [38, 35, 37]. Viruses 
encoding miRNA have been identified by cloning 
method [6, 7, 31,32, 5], microarray analysis 
[33]and by computational prediction [41, 9, 13]. 
In this report we used computational approach to 
predict miRNAs in the ssRNA viruses. 
 
[II] MATERIALS AND METHODS: 
 
2.1. Dataset Preparation: 
There is 1037 RNA viruses, in which 860 are 
(+)ssRNA,  174 are(–)ssRNA,and 3 are 
unassigned ssRNAviruses out of this, we selected 
10 viruses in both  (+)ssRNA and (–)ssRNA 
viruses on the basis of criteria’s: RNA viruses 
which is most commonly infect in human as 
ahost and also recently updated in National 
Center for Biotechnology Information (NCBI). 
The selected viruses genomeswere obtained from 
NCBI (www.ncbi.nlm.nih.gov/genome), 
sequences were stored in fastA format and used 
for further analysis. 
 
2.2. Prediction of miRNAs encoded by ssRNA 
viruses: 
The selected viral genomes which are stored in 
fastA file was scanned by using VMir Analyzer 
version 10[42]and visualizedthe hairpin-like 
structures of precursors miRNA candidates by 
using VMir Viewer[42].All resulted precursors 
miRNA candidates were analyzed in Blastx to 
identify the protein coding sequences and 
excluded them, the remaining sequences were 
analyzed in miPred program [21]to identify the 
real and pseudo candidates. The finally obtained 
precursorsmiRNA candidates are further 
analyzed to exclude the repeated sequences and 
then identify the mature miRNA candidates by 
using matureBayes[16].[Figure 1] shows a 
flowchart of ssRNA viruses prediction. 
[III] RESULTS: 
First we selected the list of ssRNA viruses based 
on the criteria’s explained in dataset preparation. 
The preferred viruses in positive-strand viruses 
are Dengue virus 1, 2, 3 and 4, Chikungunya, 
Encephalomyocarditis, Human enterovirus A, B, 
C and D, Murray Valley encephalitis, Human 
coronavirus, Human rhinovirus 14 and 89, 
Hepatitis A, B, C, delta and E, West Nile and 
Yellow fever virus. And in negative-strand viruses 
are Hendra, Human parainfluenza virus 1, 2, 3, 
4a and 5, Measles, Mumps, Vesicular stomatitis 
Indiana virus, Rabies, Chandipura, Duvenhage, 
Human respiratory syncytial virus and  Ebola 
virus-Sudan ebolavirus, Cote d'Ivoire ebolavirus, 
Reston ebolavirus and Bundibugyo ebolavirus.  
All this viral genomes are downloaded in fastA 
format retrieved from NCBI and each sequence 
was processed individually by scanning the viral 
genomes by VMir Analyzer [42]. The VMir 
Analyzer took 4hrs 20mins to display all possible 
pre-miRNAs hairpin structures in both direct and 
reverse orientation for all the viral genomes. The 
results of each viral genomes sequence were 
further filtered by using VMir Viewer [42]. The 
filter values for “minimal score” and “window 
counts” were set to the parameters of 100 and 35 
respectively [42]. After the completion of all the 
viral genomes of both (+)ssRNA and (-)ssRNA 
prediction, the recorded pre-miRNAs hairpin 
structures were analyzed in Blastx program to 
identified the protein coding and non coding 
protein sequences, the non coding protein 
sequences are remained. Further analysis were 
carried out to the obtained viral hairpins to 
distinguish real from pseudo pre-miRNAs 
sequences by using miPred 
[21](http://www.bioinf.seu.edu.cn/miRNA/), a 
hybrid feature which consists of local contiguous 
structure sequence composition, minimum free 
energy (MFE) of the secondary structures were 
predicted by Vienna RNA software [20]and P-
value of randomization test is used, which also 
decides whether it’s a pre-miRNA hairpin like 
COMPUTATIONAL PREDICTION AND IDENTIFICATION OF MIRNAS IN SSRNA VIRUSES 
 
 
Padmashree D and N Ramachandra Swamy                                                                                           39 
sequences or not. Triplet-SVM-classifier which 
also classified real or pseudo precursor pre-
miRNA [45] the prediction accuracy was 10% 
greater than the triplet-SVM classifier [21]. The 
[Table-1] shows the final predicted number list 
of each virus after analyzing in blastx and 
mipred. In both ssRNA viruses no predicted pre-
miRNA sequences have been identified. The 
repetitive sequences are excluded. The finally 
obtained pre-miRNA candidates in all the ssRNA 
viruses were further investigated to identify the 
mature miRNAby using 
MatureBayes(http://mirna.imbb.forth.gr/MatureB
ayes.html).MatureBayes is a computational 
method that incorporates a Naive Bayes classifier 
to identify mature miRNA candidates based on 
sequence and secondary structure information of 
their miRNA precursors[16].Naive Bayes is a 
simple probabilistic classifier which is based on 
the application of the Bayesian theorem with 
strong (naive) independence assumptions 
[16].[Table-2] shows the pre-miRNA sequences 
and mature miRNA sequences predicted of each 
virus. 
 
[IV] DISCUSSION: 
In this study, we used computational prediction 
tool VMir, represents a low stringency prediction 
method for the identification of miRNA in viral 
genome of approximately 2MB in size [42]. 
VMir performs the analysis by sliding a 500-nt 
window, the program use RNAfold to perform a 
structure by MFE [42], by using this program we 
analyzed ssRNA viruses that encoded 
endogenous miRNA. The predicted precursor 
miRNAs hairpin-like structures obtained from 
VMir, further filtered in blastx and miPred 
program to obtained real precursor miRNAs 
candidates in the ssRNA viruses.  
In our analyses we took 45 viral genomes which 
includes both (+)ssRNA and (-)ssRNA 
viruses.Out of 45 viruses, 26 viral genomes 
encodes miRNAs,12 from (+)ssRNA and 14 from 
(-)ssRNA viruses and remaining 19 viruses 
doesn’t encode miRNAs. More interestingly, 
among the 19 viruses, 15 viruses from (+)ssRNA 
and remaining 4 from (-)ssRNA. This observation 
strongly explains that more miRNAs encoded by 
(-)ssRNA than the (+)ssRNA [refer Table-1]. 
 
Viruses depend upon the infection of the host 
cell, that they infect the molecular machinery of 
the cell. Some of the possible interactions are: 
viral miRNA target the viral genes, host miRNAs 
target viral genes or viral miRNA target viral 
genes[10]. Other studies also shown that, virus 
encoded miRNA inhibits the viral replication 
[2]and promote host cell survival [12]. Epstein-
Barr virus LMP1 induces cellular microRNA [8]. 
RNA viruses gene expression regulated by the 
miRNA pathway [11]. Viral miRNAs target both 
viral and cellular messenger RNA [14]. Host 
miRNAs act as antiviral activity against the 
viruses [4]. In plantsand invertebrate’s 
theantiviral immunity directed by miRNA [15]. 
Upcoming data have shown that viral miRNA 
have a particular role in regulating the transition 
from latent to lytic replication cycle and act as 
antiviral responses. There is a possibility that 
viral miRNA may act as a suppressor of its genes 
by preventing the replication. Recent review 
explains possible antiviral therapy against viral 
diseases [29].In our studies, this is a first report 
predicting the possible viral miRNA of the above 
ssRNA viruses. The predication of viral miRNAs 
by using computational tools may be further 
conformed by northern blotting. Further, 
experiential design is needed to prevent diseases 
caused by ssRNA viruses using antiviral 
properties. 
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Figures and Tables: 
 
Figure 1. Flowchart explains the Predicted procedure of miRNA in ssRNA Viruses. 
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ssRNA positive-strand viruses 
Names Total 
Predicted 
miRNAs 
ssRNA negative-strand viruses 
Names Total 
Predicted 
miRNAs 
Dengue virus 1 NC_001477.1 7 2 Hendra virus NC_001906.3 16 2 
Dengue virus 2 NC_001474.2 13 2 Human parainfluenza virus 1 NC_003461.1 18 1 
Dengue virus 3 NC_001475.2 10 2 Human parainfluenza virus 2 NC_003443.1 22 2 
Dengue virus 4 NC_002640.1 12 Nil Human parainfluenza virus 3 NC_001796.2 15 Nil 
Chikungunya virus NC_004162.2 11 1 Human parainfluenza virus 4a NC_021928.1 18 3 
Encephalomyocarditis virus 
NC_001479.1 7 Nil Parainfluenza virus 5 NC_006430.1 17 1 
Human enterovirus A 
NC_001612.1 7 Nil Measles virus NC_001498.1 15 1 
Human enterovirus B 
NC_001472.1 6 Nil Mumps virus NC_002200.1 16 1 
Human enterovirus C/Poliovirus 
NC_002058.3 3 Nil 
Vesicular stomatitis Indiana virus  
NC_001560.1 15 Nil 
Human enterovirus D 
NC_001430.1 6 Nil Rabies virus NC_001542.1 11 Nil 
Murray Valley encephalitis 
NC_000943.1 13 3 Chandipura virus NC_020805.1 8 Nil 
Human coronavirus 229E 
NC_002645.1 98 1 Duvenhage virus NC_020810.1 12 2 
Human rhinovirus 14 
NC_001490.1 10 Nil Ebola virus NC_002549.1 18 6 
Human rhinovirus 89 
NC_001617.1 13 Nil Sudan ebolavirus NC_006432.1 27 7 
Hepatitis A virus NC_001489.1 11 Nil Cote d'Ivoire ebolavirus NC_014372.1 26 10 
Hepatitis B virus NC_003977.1 3 Nil Reston ebolavirus NC_004161.1 27 5 
Hepatitis C virus genotype 1 
NC_004102.1 35 2 Bundibugyo ebolavirus NC_014373.1 30 15 
Hepatitis C virus genotype 2 
NC_009823.1 32 2 
Human respiratory syncytial virus 
NC_001781.1 17 3 
Hepatitis C virus genotype 3 
NC_009824.1 30 Nil    
Hepatitis C virus genotype 4 
NC_009825.1 32 1    
Hepatitis C virus genotype 5 
NC_009826.1 29 Nil    
Hepatitis C virus genotype 6 
NC_009827.1 24 Nil    
Hepatitis delta virus NC_001653.2 3 Nil 
   
Hepatitis E virus NC_001434.1 10 Nil 
   
West Nile virus 1 NC_001563.2 12 2 
   
West Nile virus 2 NC_009942.1 16 2 
   
Yellow fever virus NC_002031.1 13 1 
   
 
Table-1: The predicted numbers of pre-miRNA sequences, the total column number explains the predicted pre-miRNA 
sequences by using VMir and Predicted miRNAs column explain the result after analyzed in blastx and miPred.  
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ssRNA positive-
strand viruses 
Names Pre-miRNA  Duplex 
Mature 5'stem 
sequence Mature 3'stem sequence 
Dengue virus 1 
NC_001477.1 
>MR111 
AGAACCUGUUGAUUCAACAG
CACCAUUCCAUUUUUUGGCG
UUCUGUGCCUGGAAUGAUGC
UGUAGAGACAGCAGGAUCU  
Position 6 (5' 
stem):UGUUGAUUCAACAG
CACCAUUC 
Position 52 (3' 
stem):AAUGAUGCUGUAGA
GACAGCAG 
Position 
12:UUCAACAGCACCAUUCCAU
UUU 
Position 
52:AAUGAUGCUGUAGAGACAG
CAG 
  
>MD95 
AGAUCCUGCUGUCUCUACAG
CAUCAUUCCAGGCACAGAAC
GCCAAAAAAUGGAAUGGUGC
UGUUGAAUCAACAGGUUCU 
Position 6 (5' 
stem):UGCUGUCUCUACAG
CAUCAUUC 
Position 52 (3' 
stem):AAUGGUGCUGUUGA
AUCAACAG 
Position 
18:AGCAUCAUUCCAGGCACAG
AAC 
Position 
52:AAUGGUGCUGUUGAAUCAA
CAG 
Dengue virus 2 
NC_001474.2 
>MR116 
AGAACCUGUUGAUUCAACAG
CACCAUUCCAUUUUCUGGCG
UUCUGUGCCUGGAAUGAUGC
UGAGGAGACAGCAGGAUCU 
Position 6 (5' 
stem):UGUUGAUUCAACAG
CACCAUUC 
Position 52 (3' 
stem):AAUGAUGCUGAGGA
GACAGCAG 
Position 
12:UUCAACAGCACCAUUCCAU
UUU 
Position 
52:AAUGAUGCUGAGGAGACAG
CAG 
  
>MD104 
AGAUCCUGCUGUCUCCUCAG
CAUCAUUCCAGGCACAGAAC
GCCAGAAAAUGGAAUGGUGC
UGUUGAAUCAACAGGUUCU 
Position 6 (5' 
stem):UGCUGUCUCCUCAG
CAUCAUUC 
Position 52 (3' 
stem):AAUGGUGCUGUUGA
AUCAACAG 
Position 
6:UGCUGUCUCCUCAGCAUCAU
UC 
Position 
52:AAUGGUGCUGUUGAAUCAA
CAG 
Dengue virus 3 
NC_001475.2 
>MD69 
ACUAAUGAUCUUGUUGACAG
GUGGAGCAAUGCUUUUCUUG
AUAUCAGGUAAAGGGAUUGG
AAAGACUUCAAUAGGACUCA
UUUGU 
Position 33 (5' 
stem):UUUCUUGAUAUCAG
GUAAAGGG 
Position 46 (3' 
stem):GGUAAAGGGAUUG
GAAAGACUU 
Position 
33:UUUCUUGAUAUCAGGUAAA
GGG 
Position 
49:AAAGGGAUUGGAAAGACUU
CAA 
  
>MR137 
AGAACCUGUUGAUUCAACAG
CACCAUUCCAUUUUCUGGCG
UUCUGUGCCUGGAAUGAUGC
UGAGGAGACAGCAGGAUCU 
Position 6 (5' 
stem):UGUUGAUUCAACAG
CACCAUUC 
Position 52 (3' 
stem):AAUGAUGCUGAGGA
GACAGCAG 
Position 
12:UUCAACAGCACCAUUCCAU
UUU 
Position 
52:AAUGAUGCUGAGGAGACAG
CAG 
Dengue virus 4 
NC_002640.1 Nil       
Chikungunya 
virus 
NC_004162.2 
>MR104 
UGUUUAGGUACUUACUGUCG
GCUUCUGCAAAAUAGGUAGC
UGUAGUGCGUACCUAUUUA 
Position 2 (5' 
stem):UUUAGGUACUUACU
GUCGGCUU 
Position 36 (3' 
stem):UAGCUGUAGUGCGU
ACCUAUUU 
Position 
8:UACUUACUGUCGGCUUCUGC
AA 
Position 
36:UAGCUGUAGUGCGUACCUA
UUU 
Encephalomyocar
ditis virus 
NC_001479.1 Nil       
Human 
enterovirus A 
NC_001612.1 Nil       
Human 
enterovirus B 
NC_001472.1 Nil       
Human 
enterovirus C / 
Poliovirus 
NC_002058.3 Nil       
Human 
enterovirus D 
NC_001430.1 Nil       
Murray Valley 
encephalitis 
NC_000943.1 
> MR129 
GGAAUAGAGCAGAAGAUCUC
CUAGUCUUUUCCCAGGUGUC
AAUAUGCUGUUGUUUGAUGC
UUUUGAGAGUGGGGUCUCCU
CUAACCUCUAGUCC 
Position 20 (5' 
stem):CUAGUCUUUUCCCA
GGUGUCAA 
Position 53 (3' 
stem):UUGAUGCUUUUGAG
AGUGGGGU 
Position 
38:UCAAUAUGCUGUUGUUUGA
UGC 
Position 
53:UUGAUGCUUUUGAGAGUGG
GGU 
  
>MD127 
AGAUCUUCUGCUCUAUUCCA
ACAUCAGUCACAAGGCACCG
AGCGCCGAACACUGUGACUG
AUGGGGGAGAAGACCACAGG
AUCU 
Position 18 (5' 
stem):CAACAUCAGUCACA
AGGCACCG 
Position 45 (3' 
stem):CGAACACUGUGACU
GAUGGGGG 
Position 
11:UCUAUUCCAACAUCAGUCA
CAA 
Position 
45:CGAACACUGUGACUGAUGG
GGG 
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> MR124 
ACACGGGCUUCAUCUCCAUU
GUUGGCAGGGACUCCUCUUC
CGAGACGGUUCUGGGAGGCU
UUCCAACCGUGGAGAAUCAG
CUUUGGU 
Position 17 (5' 
stem):AUUGUUGGCAGGGA
CUCCUCUU 
Position 49 (3' 
stem):UCUGGGAGGCUUUC
CAACCGUG 
Position 
14:UCCAUUGUUGGCAGGGACU
CCU 
Position 
49:UCUGGGAGGCUUUCCAACC
GUG 
Human 
coronavirus 229E 
NC_002645.1 
>MD205 
UGUCUUUAAUAUAUUUCAGG
CUGUAAGUUCUAACAUUAAU
UGCGUUUUGAGCGUUAACUC
GUCAAAUUGCAAUAAUUUUA
AUGUUAAGAAGUUACAGAGA
CA 
Position 25 (5' 
stem):AGUUCUAACAUUAA
UUGCGUUU 
Position 65 (3' 
stem):AUUGCAAUAAUUUU
AAUGUUAA 
Position 25 
:AGUUCUAACAUUAAUUGCGU
UU 
Position 
64:AAUUGCAAUAAUUUUAAUG
UUA 
Human rhinovirus 
14 NC_001490.1 Nil       
Human rhinovirus 
89 NC_001617.1 Nil       
Hepatitis A virus 
NC_001489.1 Nil       
Hepatitis B virus 
NC_003977.1 Nil       
Hepatitis C virus 
genotype 1 
NC_004102.1 
>MD85 
ACAGCAGAGGCGGCCGGGAG
AAGGUUGGCGAGAGGGUCAC
CCCCUUCUAUGGCCAGCUCC
UCGGCCAGCCAGCUGU 
Position 13 (5' 
stem):CCGGGAGAAGGUUG
GCGAGAGG 
Position 44 (3' 
stem):UUCUAUGGCCAGCU
CCUCGGCC 
Position 
12:GCCGGGAGAAGGUUGGCGA
GAG 
Position 
44:UUCUAUGGCCAGCUCCUCG
GCC 
  
>MR85 
GACAGCUGGCUGGCCGAGGA
GCUGGCCAUAGAAGGGGGUG
ACCCUCUCGCCAACCUUCUCC
CGGCCGCCUCUGCUGUU 
Position 2 (5' 
stem):CAGCUGGCUGGCCG
AGGAGCUG 
Position 55 (3' 
stem):UUCUCCCGGCCGCC
UCUGCUGU 
Position 
29:AGAAGGGGGUGACCCUCUC
GCC 
Position 
55:UUCUCCCGGCCGCCUCUGCU
GU 
Hepatitis C virus 
genotype 2 
NC_009823.1 
>MD87 
GGAGCUUGGAGAUCCAGACC
UGGAGCCUGAGCAGGUAGAG
CCCCAACCCCCCCCCCAGGGG
GGGGUGGCAGCUCCCGGCUC
GGACUCGGGGUCCUGGUCUA
CUUGCUCC 
Position 43 (5' 
stem):CAACCCCCCCCCCA
GGGGGGGG 
Position 59 (3' 
stem):GGGGGGUGGCAGCU
CCCGGCUC 
Position 
43:CAACCCCCCCCCCAGGGGGG
GG 
Position 
63:GGUGGCAGCUCCCGGCUCG
GAC 
  
>MR86 
AGACCAGGACCCCGAGUCCG
AGCCGGGAGCUGCCACCCCC
CCCUGGGGGGGGGGUUGGGG
CUCUACCUGCUCAGGCUCCA
GGUCUGGAUCU 
Position 17 (5' 
stem):CCGAGCCGGGAGCU
GCCACCCC 
Position 53 (3' 
stem):GUUGGGGCUCUACC
UGCUCAGG 
Position 
36:CCCCCCCUGGGGGGGGGGU
UGG 
Position 
53:GUUGGGGCUCUACCUGCUC
AGG 
Hepatitis C virus 
genotype 3 
NC_009824.1 Nil       
Hepatitis C virus 
genotype 4 
NC_009825.1 
>MD82 
CUGACAGACCCAUCACACAU
AACGGCGGAAUCGGCGCGUC
GGAGAUUGGCUCGAGGGUCA
CGACCCUCGCUAGCUAGUUC
CUCGGCGAGUCAGCUUUCGC
CCCGUCUUCUUCAG 
Position 49 (5' 
stem):CUCGAGGGUCACGA
CCCUCGCU 
Position 64 (3' 
stem):CCUCGCUAGCUAGU
UCCUCGGC 
Position 
49:CUCGAGGGUCACGACCCUC
GCU 
Position 
68:GCUAGCUAGUUCCUCGGCG
AGU 
Hepatitis C virus 
genotype 5 
NC_009826.1 Nil       
Hepatitis C virus 
genotype 6 
NC_009827.1 Nil       
Hepatitis delta 
virus 
NC_001653.2 Nil       
Hepatitis E virus 
NC_001434.1 Nil       
West Nile virus 1 
NC_001563.2 
>MD102 
GGAUCUUCUGCUCUGCACAA
CCAGCCACACGGCACAGUGC
GCCGACAUAGGUGGCUGGUG
GUGCUAGAACACAGGAUCU 
Position 4 (5' 
stem):CUUCUGCUCUGCAC
AACCAGCC 
Position 54 (3' 
stem):CUGGUGGUGCUAGA
ACACAGGA 
Position 
8:UGCUCUGCACAACCAGCCAC
AC 
Position 
54:CUGGUGGUGCUAGAACACA
GGA 
  
>MR110 
GAUCCUGUGUUCUAGCACCA
CCAGCCACCUAUGUCGGCGC
ACUGUGCCGUGUGGCUGGUU
GUGCAGAGCAGAAGAUC 
Position 7 (5' 
stem):UGUUCUAGCACCAC
CAGCCACC 
Position 49 (3' 
stem):UGUGGCUGGUUGUG
Position 
37:CGCACUGUGCCGUGUGGCU
GGU 
Position 
49:UGUGGCUGGUUGUGCAGAG
CAG 
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CAGAGCAG 
West Nile virus 2 
NC_009942.1 
>MR112 
AGAUCCUGUGUUCUCGCACC
ACCAGCCACCAUUGUCGGCG
CACUGUGCCGUGUGGCUGGU
UGUGCAGAGCAGAAGAUCU 
Position 8 (5' 
stem):UGUUCUCGCACCAC
CAGCCACC 
Position 50 (3' 
stem):UGUGGCUGGUUGUG
CAGAGCAG 
Position 
5:CUGUGUUCUCGCACCACCAG
CC 
Position 
50:UGUGGCUGGUUGUGCAGAG
CAG 
  
>MD120 
AGAUCUUCUGCUCUGCACAA
CCAGCCACACGGCACAGUGC
GCCGACAAUGGUGGCUGGUG
GUGCGAGAACACAGGAUCU 
Position 4 (5' 
stem):CUUCUGCUCUGCAC
AACCAGCC 
Position 54 (3' 
stem):CUGGUGGUGCGAGA
ACACAGGA 
Position 
8:UGCUCUGCACAACCAGCCAC
AC 
Position 
54:CUGGUGGUGCGAGAACACA
GGA 
Yellow fever 
virus 
NC_002031.1 
>MR120 
AGUGGUUUUGUGUUUGUCAU
CCAAAGGUCUGCUUAUUCUU
GAGCAAACUGUGCUCACAGA
CCUCUGGAGGAAAAGCAGAG
AACCACU 
Position 12 (5' 
stem):UUUGUCAUCCAAAG
GUCUGCUU 
Position 55 (3' 
stem):ACAGACCUCUGGAG
GAAAAGCA 
Position 
39:UGAGCAAACUGUGCUCACA
GAC 
Position 
55:ACAGACCUCUGGAGGAAAA
GCA 
 
 
ssRNA negative-
strand viruses 
Names 
Pre-miRNA Duplex Mature 5'stem sequence Mature 3'stem sequence 
Hendra virus 
NC_001906.3 
> MR195 
CCGAACAAGGGUAAAGAGAGAU
CGUUAUUAAGUUUUUCUUAAUA
ACUGAUCUAUGUAGACUUGUUC
GG 
Position 24 (5' stem) : 
UUAUUAAGUUUUUCUUAAUAAC 
Position 39 (3' stem) : 
UAAUAACUGAUCUAUGUAGACU 
Position 24 : 
UUAUUAAGUUUUUCU
UAAUAAC 
Position 43 : 
AACUGAUCUAUGUA
GACUUGUU 
 
>MD189 
CCGAACAAGUCUACAUAGAUCA
GUUAUUAAGAAAAACUUAAUAA
CGAUCUCUCUUUACCCUUGUUC
GG 
Position 6 (5' stem) : 
AAGUCUACAUAGAUCAGUUAUU 
Position 41 (3' stem) : 
UAACGAUCUCUCUUUACCCUUG 
Position 24 : 
UAUUAAGAAAAACUU
AAUAACG 
Position 41 : 
UAACGAUCUCUCUU
UACCCUUG 
Human 
parainfluenza 
virus 1 
NC_003461.1 
>MD131 
GAUCUUAUAUCUUCUCAUCUUU
AUUAUCUAAUUUGUUUAAAGAG
AUGAGUUAACAAGAUAAGAAAU
C 
Position 4 (5' stem) : 
UUAUAUCUUCUCAUCUUUAUUA 
Position 42 (3' stem) : 
AGAUGAGUUAACAAGAUAAGAA 
Position 4 : 
UUAUAUCUUCUCAUC
UUUAUUA 
Position 42 : 
AGAUGAGUUAACAA
GAUAAGAA 
 
Human 
parainfluenza 
virus 2 
NC_003443.1 
>MR70 
GCAAUCAGCAAUCCCACGACAA
CCAAAGUAAUCACUGAUAGUAU
UAAUGCUAUUGCACUUAGUGAA
UAAAGUGUCUUGGCUGUCCUGG
CUUGAUUAGC 
Position 4 (5' stem) : 
UCAGCAAUCCCACGACAACCAA 
Position 73 (3' stem) : 
UCUUGGCUGUCCUGGCUUGAUU 
Position 43 : 
UUAAUGCUAUUGCAC
UUAGUGA 
Position 73 : 
UCUUGGCUGUCCUG
GCUUGAUU 
 
>MR36 
GGGGUUUGGACUAUGAUUUUGG
GAUCUGUCUGAGAGGCAAGCUU
UCGGACCUAGAUUUUCUCUAUU
GUGUCCUUUAAAUUUUACUUAA
CUUC 
Position 9 (5' stem) : 
ACUAUGAUUUUGGGAUCUGUCU 
Position 50 (3' stem) : 
CUAGAUUUUCUCUAUUGUGUCC 
Position 26 : 
UGUCUGAGAGGCAAG
CUUUCGG 
Position 50 : 
CUAGAUUUUCUCUA
UUGUGUCC 
Human 
parainfluenza 
virus 3 
NC_001796.2 
Nil 
   
Human 
parainfluenza 
virus 4a 
NC_021928.1 
>MR184 
UUUAAUCUGAUUAUAAUAAUAG
CCUAGGGAAUUCAUUUGAUAUG
GAUAUCUUGCAUGAUUAUUAUC
AUUAAUCAUUAAA 
Position 12 (5' stem) : 
AUAAUAAUAGCCUAGGGAAUUC 
Position 44 (3' stem) : 
GAUAUCUUGCAUGAUUAUUAUC 
Position 28 : 
GAAUUCAUUUGAUAU
GGAUAUC 
Position 44 : 
GAUAUCUUGCAUGA
UUAUUAUC 
 
>MR18 
GGAAUUAGAAAUUAUAGUAGCC
UGAACGAUUGAGUGACCUGAAU
GCAACCGUUCAGCCUAUCGUAG
UUUUUUCU 
Position 5 (5' stem) : 
UAGAAAUUAUAGUAGCCUGAAC 
Position 48 (3' stem) : 
CCGUUCAGCCUAUCGUAGUUUU 
Position 10 : 
AUUAUAGUAGCCUGA
ACGAUUG 
Position 48 : 
CCGUUCAGCCUAUC
GUAGUUUU 
 
>MR17 
AUCAUAGUGAUUAGAUUCUUGU
AUGCUGUCUUGCAUCAAUGAUU
Position 2 (5' stem) : 
CAUAGUGAUUAGAUUCUUGUAU 
Position 34 (3' stem) : 
Position 21 : 
UAUGCUGUCUUGCAU
CAAUGAU 
Position 34 : 
AUCAAUGAUUGGUC
AGUUGUGA 
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GGUCAGUUGUGAU AUCAAUGAUUGGUCAGUUGUGA 
Parainfluenza 
virus 5 
NC_006430.1 
>MR67 
GAAGGUUACAAACAGAAAGAAG
AUGAAUAGGAAGCAGAUAAUUA
GGUUUCCUGCUCUCCUUGUAGC
UUUCU 
Position 2 (5' stem) : 
AGGUUACAAACAGAAAGAAGAU 
Position 47 (3' stem) : 
UUCCUGCUCUCCUUGUAGCUUU 
Position 31 : 
AAGCAGAUAAUUAGG
UUUCCUG 
Position 47 : 
UUCCUGCUCUCCUU
GUAGCUUU 
Measles virus 
NC_001498.1 
>MD54 
UGCGGGAGUUGUCCUGGCAGGU
GCGGCCCUAGGCGUUGCCACAG
CUGCUCAGAUAACAGCCGGCA 
Position 6 (5' stem) : 
AGUUGUCCUGGCAGGUGCGGCC 
Position 39 (3' stem) : 
CACAGCUGCUCAGAUAACAGCC 
Position 6 : 
AGUUGUCCUGGCAGG
UGCGGCC 
Position 39 : 
CACAGCUGCUCAGA
UAACAGCC 
Mumps virus 
NC_002200.1 
>MR22 
GCUUGCCCGGAAAGAAACACGA
UCAAGAUAAUUGUGUCGAUGCU
CGUAGAACUAAUUCUUUCCGGG
CCUAGU 
Position 23 (5' stem) : 
CAAGAUAAUUGUGUCGAUGCUC 
Position 36 (3' stem) : 
UCGAUGCUCGUAGAACUAAUUC 
Position 23 : 
CAAGAUAAUUGUGUC
GAUGCUC 
Position 39 : 
AUGCUCGUAGAACU
AAUUCUUU 
Vesicular 
stomatitis Indiana 
virus  
NC_001560.1 
Nil 
   
Rabies virus 
NC_001542.1 Nil    
Chandipura virus 
NC_020805.1 Nil    
Duvenhage virus 
NC_020810.1 
> MD56 
GAGUGAGAGGCCGGAUGAUGCU
UGAGGAUGUCCAGAUGGAUACA
UUCUUUAUGAUUUACCUCAUCA
CUU 
Position 5 (5' stem) : 
AGAGGCCGGAUGAUGCUUGAGG 
Position 43 (3' stem) : 
AUUCUUUAUGAUUUACCUCAUC 
Position 28 : 
UGUCCAGAUGGAUAC
AUUCUUU 
Position 43 : 
AUUCUUUAUGAUUU
ACCUCAUC 
 
>MR58 
UGUGGACUCCAGCAUGCUGAAA
AAUGAUCGCUCAAAGGAGGGGU
GUUAACUUUUUUUAUUUUCUUU
CUAUUCCUCUUUGUGAUGUUUU
UUUCAUGAGCACGCAUCCAUA 
Position 20 (5' stem) : 
AAAAUGAUCGCUCAAAGGAGGG 
Position 69 (3' stem) : 
UUCCUCUUUGUGAUGUUUUUUU 
Position 21 : 
AAAUGAUCGCUCAAA
GGAGGGG 
Position 69 : 
UUCCUCUUUGUGAU
GUUUUUUU 
Ebola virus 
NC_002549.1 
>MD39 
GAUGAAGAUUAAGAAAAACCUA
CCUCGGCUGAGAGAGUGUUUUU
UCAUUAACCUUCAUC 
Position 3 (5' stem) : 
GAAGAUUAAGAAAAACCUACCU 
Position 35 (3' stem) : 
AGUGUUUUUUCAUUAACCUUCA 
Position 7 : 
AUUAAGAAAAACCUA
CCUCGGC 
Position 35 : 
AGUGUUUUUUCAUU
AACCUUCA 
 
>MR63 
GCUCAACGUUUACAAGAUGAAG
GUUAAUGAAAAAACACUCUCUC
AGCCGAGGUAGGUUUUUCUUAA
UCUUCAUCACUUUUGGUUUGGG
U 
Position 17 (5' stem) : 
UGAAGGUUAAUGAAAAAACACU 
Position 52 (3' stem) : 
UAGGUUUUUCUUAAUCUUCAUC 
Position 17 : 
UGAAGGUUAAUGAAA
AAACACU 
Position 52 : 
UAGGUUUUUCUUAA
UCUUCAUC 
 
>MD77 
UUCUAACUCCUUUAAACUCACA
GUUAAUCAUAAACAAGGUUUGA
CAUCAAUCUAGUUAUCUCUUUG
AGAAUGAUAAACUUGAUGAAGA
UUAAGAA 
Position 15 (5' stem) : 
ACUCACAGUUAAUCAUAAACAA 
Position 60 (3' stem) : 
UCUUUGAGAAUGAUAAACUUGA 
Position 39 : 
UUUGACAUCAAUCUA
GUUAUCU 
Position 60 : 
UCUUUGAGAAUGAU
AAACUUGA 
 
>MD92 
CCGGAAAUGCUAAACUAAUGAU
GAAGAUUAAUGCGGAGGUCUGA
UAAGAAUAAACCUUAUUAUUCA
GAUUAGGCCCCAAGAGGCAUUC
UUCAUCUCCUUUUAGCAAAGUA
CUAUUUCAGG 
Position 9 (5' stem) : 
CUAAACUAAUGAUGAAGAUUAA 
Position 84 (3' stem) : 
AUUCUUCAUCUCCUUUUAGCAA 
Position 26 : 
AUUAAUGCGGAGGUC
UGAUAAG 
Position 84 : 
AUUCUUCAUCUCCU
UUUAGCAA 
 
>MR128 
CCUGAAAUAGUACUUUGCUAAA
AGGAGAUGAAGAAUGCCUCUUG
GGGCCUAAUCUGAAUAAUAAGG
UUUAUUCUUAUCAGACCUCCGC
AUUAAUCUUCAUCAUUAGUUUA
GCAUUUCCGG 
Position 13 (5' stem) : 
UUUGCUAAAAGGAGAUGAAGAA 
Position 90 (3' stem) : 
UAAUCUUCAUCAUUAGUUUAGC 
Position 13 : 
UUUGCUAAAAGGAGA
UGAAGAA 
Position 95 : 
UUCAUCAUUAGUUU
AGCAUUUC 
 
>MR131 
AGCCAUGGUUUUUUCUCAGGUC
UUGCUUGGUGUCUGGAGUAUCA
Position 19 (5' stem) : 
GUCUUGCUUGGUGUCUGGAGUA 
Position 55 (3' stem) : 
Position 37 : 
AGUAUCAAUAUUUUG
UUGUCUA 
Position 55 : 
UCUAGACACUCUCA
GUUCAACC 
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AUAUUUUGUUGUCUAGACACUC
UCAGUUCAACCUUGAAACCUUG
CGCU 
UCUAGACACUCUCAGUUCAACC 
Sudan ebolavirus 
NC_006432.1 
>MR49 
UUCCUGAGUCCUAAAUUUGUUU
AAAUGAGAUGAAGGUAAGAAAA
AAGAUUUUUCCUGAGAAAAUCC
CUCUUUUUCUUAAUCUUCAUCA
AUUUUAAUUUGCUCGGGGG 
Position 27 (5' stem) : 
AGAUGAAGGUAAGAAAAAAGAU 
Position 63 (3' stem) : 
UCCCUCUUUUUCUUAAUCUUCA 
Position 27 : 
AGAUGAAGGUAAGAA
AAAAGAU 
Position 62 : 
AUCCCUCUUUUUCU
UAAUCUUC 
 
>MD51 
CCCGAGCAAAUUAAAAUUGAUG
AAGAUUAAGAAAAAGAGGGAUU
UUCUCAGGAAAAAUCUUUUUUC
UUACCUUCAUCUCAUUUAAACA
AAUUUAGG 
Position 15 (5' stem) : 
AUUGAUGAAGAUUAAGAAAAAG 
Position 59 (3' stem) : 
UUUUUUCUUACCUUCAUCUCAU 
Position 22 : 
AAGAUUAAGAAAAAG
AGGGAUU 
Position 59 : 
UUUUUUCUUACCUU
CAUCUCAU 
 
>MR113 
GAUGAAAAUUGGCAGAGCAAGG
UGUUUGGAUUGAAGUCAAUCUU
GGAACCUUCUCAUUAAUUUUCA
UC 
Position 4 (5' stem) : 
AAAAUUGGCAGAGCAAGGUGUU 
Position 43 (3' stem) : 
UGGAACCUUCUCAUUAAUUUUC 
Position 6 : 
AAUUGGCAGAGCAAG
GUGUUUG 
Position 43 : 
UGGAACCUUCUCAU
UAAUUUUC 
 
>MR112 
GACUGUAUAAUAUAGUACGUGU
AGGACUACCCUAUACCUAAGAC
UAUACUAUCAUC 
Position 3 (5' stem) : 
UGUAUAAUAUAGUACGUGUAGG 
Position 32 (3' stem) : 
UAUACCUAAGACUAUACUAUCA 
Position 16 : 
ACGUGUAGGACUACC
CUAUACC 
Position 32 : 
UAUACCUAAGACUA
UACUAUCA 
 
>MD112 
GAUGAAAAUUAAUGAGAAGGUU
CCAAGAUUGACUUCAAUCCAAA
CACCUUGCUCUGCCAAUUUUCA
UC 
Position 2 (5' stem) : 
UGAAAAUUAAUGAGAAGGUUCC 
Position 45 (3' stem) : 
ACCUUGCUCUGCCAAUUUUCAU 
Position 28 : 
UUGACUUCAAUCCAA
ACACCUU 
Position 45 : 
ACCUUGCUCUGCCA
AUUUUCAU 
 
>MD121 
GGUCUAGAUUUAUUAAUAGAAC
GAGGAAGAUUAAGAAAAAGUCC
AUAAUGCUGGGGAGGCAAUCCU
UGCCACCAUAGGACUUUUUCAA
UUCCUCUAUUUUAUGAUGGCUA
CCC 
Position 36 (5' stem) : 
AAAAGUCCAUAAUGCUGGGGAG 
Position 65 (3' stem) : 
UUGCCACCAUAGGACUUUUUCA 
Position 35 : 
AAAAAGUCCAUAAUG
CUGGGGA 
Position 65 : 
UUGCCACCAUAGGA
CUUUUUCA 
Cote d'Ivoire 
ebolavirus 
NC_014372.1 
>MR62 
CCUAUCAUCAUGUGUUGUCGCC
GGGCGCCUCCCUCACCGGUGUU
UGGGACUGCCAUGCGUUGAUGU
CUGAAGGUGAGGGAGGAUGGGA
CCGCACGUGUCUUUGACUGGG 
Position 14 (5' stem) : 
UUGUCGCCGGGCGCCUCCCUCA 
Position 70 (3' stem) : 
AGGUGAGGGAGGAUGGGACCGC 
Position 28 : 
CUCCCUCACCGGUGU
UUGGGAC 
Position 70 : 
AGGUGAGGGAGGAU
GGGACCGC 
 
>MR66 
GAUGAAGUUUUAAGAAUUAGCU
CCUUGCAACUGAAGGAGGCUUU
UUCUUAAUCUUCAUC 
Position 2 (5' stem) : 
UGAAGUUUUAAGAAUUAGCUCC 
Position 36 (3' stem) : 
GAGGCUUUUUCUUAAUCUUCAU 
Position 16 : 
UUAGCUCCUUGCAAC
UGAAGGA 
Position 36 : 
GAGGCUUUUUCUUA
AUCUUCAU 
 
>MR83 
GGGUGUGGAGUGAAGCGGGGAG
AGAUAGACGGUUUGAGCUGAUU
UGCUUGGGGUUGGUAUCGAGUU
GGGGGAUUUUUGCUGGCGUUGG
UGGGAUUGCGGGAGGGGUUGAU
CAGCUUAGACUUGGGGUCUGUG
UUGCUCCUGGCUUGAUGUUCUU
UGCUU 
Position 23 (5' stem) : 
GAUAGACGGUUUGAGCUGAUUU 
Position 109 (3' stem) : 
UCAGCUUAGACUUGGGGUCUGU 
Position 23 : 
GAUAGACGGUUUGAG
CUGAUUU 
Position 135 : 
CUCCUGGCUUGAUG
UUCUUUGC 
 
>MD48 
GCUUAUAUUAAGAAAAAGAACU
UGAUGAAGAUUAAGGCAACCAG
UGGUGCUAUCUUCAUCUCUUUG
AUUUGAGUCUUAAGU 
Position 11 (5' stem) : 
GAAAAAGAACUUGAUGAAGAUU 
Position 47 (3' stem) : 
UGCUAUCUUCAUCUCUUUGAUU 
Position 39 : 
ACCAGUGGUGCUAUC
UUCAUCU 
Position 47 : 
UGCUAUCUUCAUCU
CUUUGAUU 
 
>MR109 
UGUAUUUGUGGUCCUAGCAUAA
AAUUUAUUGAGUUAUCCAGUUC
UUUUCAAUCCCCAGGAAUUUUG
UGAGGUCCUUAAUCAUCAAAUA
CA 
Position 14 (5' stem) : 
UAGCAUAAAAUUUAUUGAGUUA 
Position 49 (3' stem) : 
AAUCCCCAGGAAUUUUGUGAGG 
Position 14 : 
UAGCAUAAAAUUUAU
UGAGUUA 
Position 49 : 
AAUCCCCAGGAAUU
UUGUGAGG 
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>MD85 
GAUGAAGAUUAAUGCAGAUGUC
UAAAGGAUAAACACUCCAUGCA
UCAGUGUUAUAAUUGGGCUCUG
UAGAAAAUCUUCAUC 
Position 14 (5' stem) : 
CAGAUGUCUAAAGGAUAAACAC 
Position 48 (3' stem) : 
UGUUAUAAUUGGGCUCUGUAGA 
Position 17 : 
AUGUCUAAAGGAUAA
ACACUCC 
Position 48 : 
UGUUAUAAUUGGGC
UCUGUAGA 
 
>MR156 
UCAAUAGUUAGUAUUCUUAUCA
AAAGUCUAAGGUGCAGCUUAAG
GAUCACAAGUUAGCAUUUUGAU
GAGUUGAGUUAAAUAGCGAGAG
AACUAUUGA 
Position 21 (5' stem) : 
AAAAGUCUAAGGUGCAGCUUAA 
Position 52 (3' stem) : 
GUUAGCAUUUUGAUGAGUUGAG 
Position 16 : 
UUAUCAAAAGUCUAA
GGUGCAG 
Position 52 : 
GUUAGCAUUUUGAU
GAGUUGAG 
 
>MR158 
GGUAGAAUGAACUUGAUAUACU
UGAGGGAUCUAACUGCUGUUAA
CAUGAUUGGGUAAUUGUGUAUU
AAUGGUGAACCCCAUCUAUCUA
AUGGGCAGUGUUCUUAUCCUCA
UGUCAAAGACAAUCAUC 
Position 36 (5' stem) : 
GCUGUUAACAUGAUUGGGUAAU 
Position 73 (3' stem) : 
AACCCCAUCUAUCUAAUGGGCA 
Position 36 : 
GCUGUUAACAUGAUU
GGGUAAU 
Position 73 : 
AACCCCAUCUAUCU
AAUGGGCA 
 
>MD97 
UAGCUAUAGCUUGAGGAAGAUU
AAGAAAAAGUGUCUGUGGGGUC
UUUCCGUGUAGAAGGGCACACA
GCCAUAAUUCUUCCUCUUUAUA
CAACAUGGCUA 
Position 19 (5' stem) : 
AUUAAGAAAAAGUGUCUGUGGG 
Position 60 (3' stem) : 
CACACAGCCAUAAUUCUUCCUC 
Position 21 : 
UAAGAAAAAGUGUCU
GUGGGGU 
Position 60 : 
CACACAGCCAUAAU
UCUUCCUC 
Reston ebolavirus 
NC_004161.1 
>MD105 
GGUCUGAGGAAGAUUAAGAAAA
AGGCCUCGUGUUCACUUGGUUG
CCGUCAAGUAUCCUGUGGUUUU
UUUCUACCUAACUUCCUCAUGC
C 
Position 6 (5' stem) : 
AGGAAGAUUAAGAAAAAGGCCU 
Position 62 (3' stem) : 
UUUUUUUCUACCUAACUUCCUC 
Position 4 : 
UGAGGAAGAUUAAGA
AAAAGGC 
Position 62 : 
UUUUUUUCUACCUA
ACUUCCUC 
 
>MD43 
AUGUAAAUAUAACAAGUGAUGA
AGAUUAAGAAAAACCAGUCGGU
AUUUUCCAGACUUGGCAUUUCU
UAUCUUCAUCUUCUAAAGUGAG
AUAUUUUAUCAU 
Position 19 (5' stem) : 
UGAAGAUUAAGAAAAACCAGUC 
Position 54 (3' stem) : 
CUUGGCAUUUCUUAUCUUCAUC 
Position 19 : 
UGAAGAUUAAGAAAA
ACCAGUC 
Position 54 : 
CUUGGCAUUUCUUA
UCUUCAUC 
 
>MR38 
GAUGAAGAUAAGAAAUGCCAAG
UCUGGAAAAUACCGACUGGUUU
UUCUUAAUCUUCAUC 
Position 2 (5' stem) : 
UGAAGAUAAGAAAUGCCAAGUC 
 Position 36 (3' stem) : 
ACUGGUUUUUCUUAAUCUUCAU 
Position 2 : 
UGAAGAUAAGAAAUG
CCAAGUC 
Position 36 : 
ACUGGUUUUUCUUA
AUCUUCAU 
 
>MR48 
UGCUUGGUUUAGUUUUGACUGG
GUUGAACUUCUCUUCUGGUUAC
UGCAGAUAGUAGAAGCUCCGCC
GGGUUCUCAAGGAAAUCUCGCA 
Position 18 (5' stem) : 
CUGGGUUGAACUUCUCUUCUGG 
Position 49 (3' stem) : 
AUAGUAGAAGCUCCGCCGGGUU 
Position 15 : 
UGACUGGGUUGAACU
UCUCUUC 
Position 49 : 
AUAGUAGAAGCUCC
GCCGGGUU 
 
>MD89 
GAUGAAGAUUAAUUGCGGAGGA
AUCAGGAAUUCAACUUUAGUUC
CUUAAGGCCUCGUCCGAAUCUU
CAUC 
Position 4 (5' stem) : 
AAGAUUAAUUGCGGAGGAAUCA 
Position 45 (3' stem) : 
UUAAGGCCUCGUCCGAAUCUUC 
Position 28 : 
AAUUCAACUUUAGUU
CCUUAAG 
Position 45 : 
UUAAGGCCUCGUCC
GAAUCUUC 
Bundibugyo 
ebolavirus 
NC_014373.1 
>MR127 
ACAAAAGAUGAAGAUCCUUGAA
CAGAGUCUAACUGGAACGUUUA
AAUCACAAAUAUGUGUUCCUUG
GACAUCUGCAUUAAUCUUCAUC
ACUUGU 
Position 20 (5' stem) : 
AACAGAGUCUAACUGGAACGUU 
Position 55 (3' stem) : 
UGUGUUCCUUGGACAUCUGCAU 
Position 23 : 
AGAGUCUAACUGGAA
CGUUUAA 
Position 55 : 
UGUGUUCCUUGGAC
AUCUGCAU 
 
>MR77 
GCUGCAUUGGGCUUGCGAUGGU
UGAGUUACUUUCCGGAACUAUU
UUCUGGACAGCAGCUUGCUAUU
GGGUCUAUAUGCUGC 
Position 9 (5' stem) : 
GGCUUGCGAUGGUUGAGUUACU 
Position 50 (3' stem) : 
ACAGCAGCUUGCUAUUGGGUCU 
Position 13 : 
UGCGAUGGUUGAGUU
ACUUUCC 
Position 50 : 
ACAGCAGCUUGCUA
UUGGGUCU 
 
>MR59 
UGAGAACAUAUAAGGCUAGAGG
ACAUUGGUUAUUUUAUUCUUAA
CAGUAGGUUGCAUUGGAAUUGA
GAUCGGGUCCUGAUAUGGCCUU
GCGUUCUCA 
Position 21 (5' stem) : 
GACAUUGGUUAUUUUAUUCUUA 
Position 54 (3' stem) : 
CAUUGGAAUUGAGAUCGGGUCC 
Position 8 : 
UAUAAGGCUAGAGGA
CAUUGGU 
Position 54 : 
CAUUGGAAUUGAGA
UCGGGUCC 
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>MD36 
GUUCUCAAAAAUACAAGUGAUG
AAGAUUAAGAAAAAGCAUCCUU
UACUUGAGAGGAGCUAAUUCUU
UAUACUUCAUCUAAUCUUUAAG
UAAGUUGAUCAC 
Position 20 (5' stem) : 
UGAAGAUUAAGAAAAAGCAUCC 
Position 55 (3' stem) : 
AGCUAAUUCUUUAUACUUCAUC 
Position 17 : 
UGAUGAAGAUUAAGA
AAAAGCA 
Position 55 : 
AGCUAAUUCUUUAU
ACUUCAUC 
 
>MR74 
AUGAAGGUCGGAUGGUUGGUUC
GGUAGCCGGACGAAGGCCCUGG
GGGUCGUGUGGGCCGGGCAGCC
UCGGACUUCAU 
Position 7 (5' stem) : 
UCGGAUGGUUGGUUCGGUAGCC 
Position 49 (3' stem) : 
GUGUGGGCCGGGCAGCCUCGGA 
Position 12 : 
UGGUUGGUUCGGUAG
CCGGACG 
Position 49 : 
GUGUGGGCCGGGCA
GCCUCGGA 
 
>MD154 
GUAAUUUGAAGUUAUAAUUAUG
AUUAGUGCUUAUACUAUAAAUA
AUAGCUAUACCAAGUAUACACA
AGAAGUUAUGAUUUUGUAUUCA
AAUUAU 
Position 19 (5' stem) : 
AUGAUUAGUGCUUAUACUAUAA 
Position 54 (3' stem) : 
CAAGUAUACACAAGAAGUUAUG 
Position 19 : 
AUGAUUAGUGCUUAU
ACUAUAA 
Position 54 : 
CAAGUAUACACAAG
AAGUUAUG 
 
>MR108 
UAUUACAGUACAAACUUAGUCA
AGUCAUCUGGCUGUUCUAAAUA
CCCUGAGAAUUAAUAAAGUUCU
AGAUUUUUGAAGGUAAUUAGGA
UUAUUAGAGGGAUCUUCUUUUG
ACUUAAUAGUUGAUUUUUGCUG
AAAUG 
Position 31 (5' stem) : 
GCUGUUCUAAAUACCCUGAGAA 
Position 71 (3' stem) : 
UUUGAAGGUAAUUAGGAUUAUU 
Position 35 : 
UUCUAAAUACCCUGA
GAAUUAA 
Position 71 : 
UUUGAAGGUAAUUA
GGAUUAUU 
 
>MR147 
UUGCUCUUAUUUAAAAAGUCCU
CCUUAAUAUUAGUGAUAAGCUU
AAAUUGAUAGACUUUUAAAAGG
AGUAA 
Position 4 (5' stem) : 
UCUUAUUUAAAAAGUCCUCCUU 
Position 46 (3' stem) : 
AUUGAUAGACUUUUAAAAGGAG 
Position 11 : 
UAAAAAGUCCUCCUU
AAUAUUA 
Position 46 : 
AUUGAUAGACUUUU
AAAAGGAG 
 
>MD87 
UCAUUAUCUUAAUAAUAUUUCU
CUAAAUUACUGACUUAAUUAGC
UUGUAAUCAGAUAAUAUCGAAA
CCAAUUUAUCAUAAGGCAUAAU
UUGUAUAAGUGAUUUAGGAUUU
ACCCCAGAAGUGA 
Position 21 (5' stem) : 
UCUAAAUUACUGACUUAAUUAG 
Position 83 (3' stem) : 
AUAAUUUGUAUAAGUGAUUUAG 
Position 21 : 
UCUAAAUUACUGACU
UAAUUAG 
Position 84 : 
UAAUUUGUAUAAGU
GAUUUAGG 
 
>MD19 
CCUCCCCAAGUUGUCAUUAAGA
AAAAAUAUAUGAUGAAGAUUAA
AACCUUCAUCAGAGCUAUUUCU
UCUACGCUUGGUUAGG 
Position 12 (5' stem) : 
GUCAUUAAGAAAAAAUAUAUGA 
Position 49 (3' stem) : 
UCAUCAGAGCUAUUUCUUCUAC 
Position 18 : 
AAGAAAAAAUAUAUG
AUGAAGA 
Position 49 : 
UCAUCAGAGCUAUU
UCUUCUAC 
 
>MR60 
GAUGAAGUAUAAAGAAUUAGCU
CCUCUCAAGUAAAGGAUGCUUU
UUCUUAAUCUUCAUC 
Position 2 (5' stem) : 
UGAAGUAUAAAGAAUUAGCUCC 
Position 36 (3' stem) : 
GAUGCUUUUUCUUAAUCUUCAU 
Position 7 : 
UAUAAAGAAUUAGCU
CCUCUCA 
Position 36 : 
GAUGCUUUUUCUUA
AUCUUCAU 
 
>MR224 
UAUAACUCAACAUUUAGGUAAG
AAUUAACUAUAUUAUAUCCAUC
UGUGAUGUCAUUUAAAUGCAUA
AACCACAGUAAUUUUUCUUAAU
UGAUAGAGUAUAUG 
Position 15 (5' stem) : 
AGGUAAGAAUUAACUAUAUUAU 
Position 64 (3' stem) : 
UAAACCACAGUAAUUUUUCUUA 
Position 7 : 
CAACAUUUAGGUAAG
AAUUAAC 
Position 64 : 
UAAACCACAGUAAU
UUUUCUUA 
 
>MD64 
UGGAGGCAAUGGGUUCCUGCCG
GGAUCGGGAUCACGGGGGUAAU
AAUCGCAGUUAUAGCACUGCUG
UGUAUUUGCAAAUUUCUACUCU
AAUCUAGUCCGACUCUGUACCA
GCAUAAUGGCCUCUA 
Position 41 (5' stem) : 
AAUAAUCGCAGUUAUAGCACUG 
Position 64 (3' stem) : 
UGUGUAUUUGCAAAUUUCUACU 
Position 41 : 
AAUAAUCGCAGUUAU
AGCACUG 
Position 98 : 
GACUCUGUACCAGC
AUAAUGGC 
 
>MR130 
CUAAAUCACUUAUACAAAUUAU
GCCUUAUGAUAAAUUGGUUUCG
AUAUUAUCUGAUUACAAGCUAA
UUAAGUCAGUAAUUUAGAGAAA
UAUUAUUAAGAUAAUGAUUGUC
GUAAGUAAUGAAAUUGAGAGUG
AUGCUAG 
Position 2 (5' stem) : 
AAAUCACUUAUACAAAUUAUGC 
Position 116 (3' stem) : 
AAUGAAAUUGAGAGUGAUGCUA 
Position 8 : 
CUUAUACAAAUUAUG
CCUUAUG 
Position 116 : 
AAUGAAAUUGAGAG
UGAUGCUA 
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>MD34 
GGGUAUGAUCGCGUAAAAAAUA
AGCUUCCAACAUAUUGAUACAC
GAUCCAUAUCC 
Position 2 (5' stem) : 
GUAUGAUCGCGUAAAAAAUAAG 
Position 32 (3' stem) : 
AUAUUGAUACACGAUCCAUAUC 
Position 3 : 
UAUGAUCGCGUAAAA
AAUAAGC 
Position 32 : 
AUAUUGAUACACGA
UCCAUAUC 
Human 
respiratory 
syncytial virus 
NC_001781.1 
>MR55 
UAUAAAUGGUUGUUGAGAUUGA
UUGAACUCUAACUAAUGUCUAU
UUACCCCAUAUUUUGGUUUUAU
UUACCUAUUCGCACUCUAGGUC
UAGCAGAUAGUGGCUGGUAGUG
AUUUUGGAUUUUGAGUGGGAUU
GGUUUGUGUGAUGAAGUGUGUA
GUGUAGAUGUUCAUGAUGUUUG
GAUAUAGUGUGUA 
Position 37 (5' stem) : 
UGUCUAUUUACCCCAUAUUUUG 
Position 145 (3' stem) : 
AAGUGUGUAGUGUAGAUGUUCA 
Position 37 : 
UGUCUAUUUACCCCA
UAUUUUG 
Position 111 : 
UUUUGGAUUUUGAG
UGGGAUUG 
 
>MR38 
GAUUGAUGUCUGUUUUAUUGAU
GUUGUUGAUUGCUGAGUGAGUU
GAUCACUGAUCAAAAAUCAUCA
AGUGACAGAUCAUUGUC 
Position 14 (5' stem) : 
UUAUUGAUGUUGUUGAUUGCUG 
Position 48 (3' stem) : 
ACUGAUCAAAAAUCAUCAAGUG 
Position 31 : 
UGCUGAGUGAGUUGA
UCACUGA 
Position 48 : 
ACUGAUCAAAAAUC
AUCAAGUG 
 
>MR182 
GAAAAAAAGUGUCAAAAACUAA
UGUCUCGUUGUGUUGUAAAUGC
ACAUGUAUCAUUGUUAGUUUUA
GACUUUUAUUC 
Position 2 (5' stem) : 
AAAAAAGUGUCAAAAACUAAUG 
Position 54 (3' stem) : 
UUGUUAGUUUUAGACUUUUAUU 
Position 7 : 
AGUGUCAAAAACUAA
UGUCUCG 
Position 54 : 
UUGUUAGUUUUAGA
CUUUUAUU 
 
Table 2:The computational prediction of pre-miRNA sequences and mature miRNA sequences of each ssRNA viruses.  
 
 
 
 
